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This contamination assessment report (CAll) for Naval Stadon Mayport, Bui1diDS 191 has 
been reviewed by Mr. Paul Lo;ascio of Environmental Scjence i: Enlineerina. Inc. (ESE), 
Gainesville, Florida, and appears t~ comply with the current standards and practices in the 
field of geology in the State of Florida. Our professional services have been performed using 
the degree of care and skill ordinarily exercised under similar cin;umstances by other 
professionals practicing in this field. No other WlITarlty. expressed or implied, is made 81 to 
the professional advice in this repon. 

Paul A. Locascio, P.O: '1 SOl Date 
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1.0 INTRODUcnON 

1.1 §lTE LOCATION 

The Naval Station Mayport, Building 191 site is located approximately 300 feet (tt) 

south of the Mayport basin at the southeast intersection of Massey Avenue and Bryce 

Canyon Drive in lacksonville. Florida within Duval County (Figure 1-1). 

l-Z QrE HISTORY AND OPERATIONS 

In Febnwy 1994, Environmental Science & Enaineering. Inc. (ESE) was contrKtecl 

by the Navy Public Works Center lacksonWIe to perform an assessmflllt of a diesel 

fuel spill at Building 191, located at Naval Station. Mayport. Florida (Fiaure 1-2). 

Building 191 consists of a warehouse of approximately 2S0 by 400 feet which is used 

for the storage of non-hazardous materials. 

Two areas of contamination have been identified at the Building 191 site. The cause 

of the contamination was from leakins underground fuel lines which serviced a 300-

gallon aboveground storage tank. Specifically. the lines were lealdn, from the vicinity 

of two underground. in·line splices. lbe locations of these in-line splices are 

identified as Contamination Area One and Contamination Area Two (a !Doro detailed 

diagram of the site is presented in Figure 3-1). The estimateclleakage from the two 

in-line splices was 170 gallons. based on liquid level measurements of the 300 gallon 

aboveground tank. 

Soil remediation in the vicinity of Contamination Area One was completed by 

Environmental Recovery Incorporated (ERr) on August 13, 1993. One area of 

suspected contamination within Contamination Area One was not removed. because the 

area was directly under a section of concrete curb and a ono f09t thick concrete slab 

which supports the aboveground storage tank. 

In Contamination Area Two. E1U found suspectec:l contamination down to the water 

table. encountered at approximately seven feet below Jand surface (ft-bls). in the area 

directly under the respective in-line splice. Based on ERrs investigation, the 

1·1 
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horizontal extent of suspected contamination appeared to extend under an adjacent 

sidewalk to the west of the contaminated area and alongside Building 191, extending 

approximately 15 feet east of the sidewalk. The area to the south of the in·line splice 
. 

did not show contamination on the OVA during ERrs investigation. A building footer 

preeluded further soil removal to the groundwater because of possible structural 

damage which might be "used without proper shoring. A total of ten and one-half, 

55-gallon drums of contaminated soil were removed from Contamination Area One -and Contamination Area Two by ERI on August 13. 1993. 

1.3 OBJECrIy!'§ OF 1lIE aJRRENT JNYI'S'I1GA ngN 

The objectives of the eontamination assessment invosb.gaon conducted at the Building 

191 site were to meet the criteria of Chapter 17-770.600 FAC. Specifically, the 

objectives of the investigation inclu~ed: 

1. 

2. 

3. 

Establishment of a monitor well network at the site; 

Evaluation of the site specific hydrogeology; 

Determination of the lateral and vertical exteut of elevated petroleum 

~nstituent concentrations. if present, in groundwater andlor soil; and 

4. Identification of potential re~tors that might be affected by elevated 

petroleum eonstituent ooncentratioDS in groundwater or sou. if these 

conditions are pres8Ilt at the site. 

1-4 
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2.0 ENVJRONMENTAL SEITING 

2.1 PHYSIOGRAPHY AND TOPOGRAPHY 

The Building 191 site is located approximately one-half mile inland from the Atlantic 

Ocean in east central Duval County. Florida, within the Atlantic Coastal Plain Physio

graphic Province, The topography in Duval COUDty is mostly low. lentle to flat. and 

composed of a series of ancient marine terraces. The highest altitude is about 190 feet .. 
above mean sea level (msI) in the extreme southwest comer of the county. alonl the 

eastern slope of a prominent topographic feature known as "'Trail Ridgelt
, The terraces 

play a sipificant role in determining the configuration of the potentiometric sudace of 

the shallow-aquifer system. The potentiometric surface based OD WIler levels in wells 

that penetrate the shallow-aquifer system roughly follows the contour of the land 

surfac:e. As a result, the potentiomeuic surface is highest where the terraces are 

highest and lowest where they are lowest. A review of the USGS Mayport Florida 

7.S-minute topographic map indicates that the site has an elevation of approximately 

10ft above msI. 

2.1 REGIONAL GEOLOGY 

The shallow stratilfaPhy in Duval Coun~ consists of undifferentiated sediments of 

Pleistocene and Holocene age. In the central and eastern portions of the county. 

Pleistocene and Holocene deposits consist predominantly of unconsolidated sands and 

green to grey clayey sand. The westem edge of the county is underlain by deposits of 

fine- to medium-grained sand and clayey S8Ild. 

Underlying the Pleistocene and Holocene sediments are deposits of interbedded grey

green calcareous silty clay. nne-grained clayey sand. shell, and soft. sllghdy phos

phatic limestone or marl of Upper Miocene and Pliocene age. 

The Hawthom Group of middJe Miocene age underlies the Upper Miocene and Plio

cene deposits. The Hawthorn Group was deposited in shallow to moderately deep 

marine waters in a structural basin that received large quantities of clastic sediments, 
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The sediments of the Hawthorn Group consist of vuying amounts of clay. sand. 

carbonates. and phosphate. The most frequently encountered lithologies in the Haw. 

thoro Group are dolomitic. clayey sands, and clayey~ sandy dolomites. Phosphate 

pebbles occur throughout the Hawthom Group and serve as the major identification 

feature of the unit The Hawthom Group is present from approximately 70-400 -feet 

below sea level (ft-bsl) in the vieinity of the site (Spechler, llM., 1994) . 

.. 
The Hawthorn Group overlies the Eocene limestones of the Ocala Group. The lim..,. 

$tOne units of the Ocala Group in descending sequence include the Crystal River 

Formation, the Williston Formation. and the Inglis Formation. The Ocala Group 

consists predominandy of light-colored, massive to granular mume limestones. and 

grades downward to alternating layers of hard and soft crystalline limestone and 

dolomitic limestone. 

Underlying the Ocala Group are the Avon Park, Lake City, anel Oldsmar limestones in 

descending sequence. The Avon Park Limestone is chuacterized by altematina beds 

of crystalline dolomite and granular calcitic limestone. The Lake-Cily Limestone is 

characterized by massive dolomite and beds of lignite and coquina. lbe Oldsmar 

Limestone is characterized by massive granular limestone and fiDe crystalline 

dolomite. 

2.3 REGIONAL HYDROGEOLOGY 

Three distinct WBtef-bearing hydrogeologic divisions can be defined within the geo

logic units underlying the site: the surficial. the intermediate~ and the Floridan aqui

fers. The surficial aquifer consists of the Holocene and Pleistocene sediments, as well 

as the more permeable units of the Pliocene and Upper Miocene deposits. This 

--------.aquifer extends from the water table to a depth between SO and ISO feet below land 

surface throughout most of Duval County (Leve, 1966). The bas~ units of the Plio

cene and Upper Miocene deposits function as the upper boundary of the principal 

aquiclude. 

2-2 
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The intermediate aquifer consists of thin discontinuous lenses of sand and shell that 

occur in the Pliocene and Upper Miocene deposits and the Miocene Hawthorn Forma

tion. The low permeability marls, clays, and dolomitic beds in the Pliocene and Upper 

Miocene deposits and the Mio~ne HawthoI1l Formation serve as the principal aqui

clude beneath the site restricting the vertical movement of water 10 and from the 

intermediate aquifer and the Floridan Aquifer. 

The artesian Floridan Aquifer consists of the Eocene Age Ocala Group, the A'Von Park 

Limestone, and the Lake City Limestone and permeable beds of the Hawthorn Fonna

tion that are in hydrologic contact with the rest of the aquifer. This bydrogeologic 

unit is the major source of water· for irrigation, public supply, and industry in North

east Florida (Leve. 1966). 

%.4 g.JMATE 

The climate of the area is classified as humid SUbtropical. Characteristics of this type 

of climate include high annual rainfall. moderate annual temperatures with low diumal 

and seasonal extremes, and high humidity. According to records of the National 

Weather Service in Jacksonville, Florida. the mean temperature was 67.gc'F during the 

years 19S7 through 1986. The average annual rainfall was about S1.S inches. 

Rainfall. however. is unevenly distribmed throughout the year (Heath et al., 1981). 

The driest month is typically November with a mean of 1.S inches. whereas August. 

with a meaD precipitation ot 7.1 inches, is the wettest month. 

2-3 
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3.0 INVESnGA11VE PROCEDURES 

3.1 RECORDS SEARCH AND WELL INVES"IDRY 

A records search was conducted to develop a data base of available references in the 

vicinity of the Building 191 site. Geological and hydrogeological references were 

obtained from the Naval Station Mayport, United States Geological Survey (USGS), 

Florida Bureau of Geology (FHG), and St. lobus River Water Management District ... 
(SJRWMD) to develop the regional geological ~tting for the area. 

Naval Station Mayport and SJRWMD records were reviewed to compile a weU 

inventol)' of public and private wells in the vic:inity of the site. In accordance with 

Chapter 17-770 FAC criteria, all permitted private wells within a %-mile radius of the 

site and all public wells within a ~mile radius of the site were identified. 

Additionally, well depths, construction details. and well uses were ascertained when 

available. Well records obtained from Naval Station Mayport and SJRWMD are 

discussed in Section 4.0. 

l.l SOIL BORINGS AND HEADSPACE ANALYSIS 

During the current investigation, 16 soil borings were advanced to the water table at 

the locations presented in Figure 3·1. In general. the boring locations were placed 

around the perimeter of the two underground splice areas (Contamination Area Olle 

and Contamination Area Two) to define the areal extent of elevated volatile orpnic 

compounds (YOC) concentrations in soi~ if present, 1D1derlying the site. 

Soil borings were installed using a stainless steel hand auger to define the horizontal 

and vertical extent of elevated headspace readings in the soils at 1hese locations. The 

soil borings and the associated headspace readings were performed in accordanee with 

the procedures detailed in FDEP's Guidelines for Assessment and Remediation of 

Petroleum Contaminated Soils dated May. 1992. Headspace analysis were perfonned 

usUig a Foxboro Model No. 128 OVA equipped with a flame ionization detector (FID) 

to determine the concentration of VOCs in the soil headspace. Between each sample 
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collection point, the hand augers were decontaminated as outlined in Section 6.4 of 

ESE's Comprehensive Quality Assurance (QA) Plan (#860054). 

The potential existed for naturally occurring organic ~ompounds to be present in 

surficial soils Wlderlying the site. Methane, a naturally occwring decay product of 

native organic debris" could potentially have contributed to the total voes measured 

in soil headspace from each sample. Therefore. each sample interval was analyzed -
with two types of probes: a nonspecific probe that allows passage of all VOCs. and an 

activated carbon-filter which allows passage of methane only. The soil samples were 

analyzed with the nonspecific probe, resealed. then analyzed with the carbon-filter 

plobe. The actual non-methane component of the soil headspace concentration was 

then calculated by subtracting the methane concentration from the total voe 
concentration. 

The water table was encountered at a depth of approximately six to seven feet below 

land surface (ft-bls). Each soil boring was sampled at two foot intervals to the top of 

the water table for headspace analysis (eg. 0-2. 2-4 it·bls, etc.). Copies of the orieinal 

soil boring logs, headspace tables and calibration lop for the headspace analysis are 

provided in Appendix A. The soil boring results are described in Section 4.0. 

3.3 TEMPORARY PIEZQMltI"EK WElL INSTAI,IATION 

Three soil borings were converted to tempormy piezometers during the soil boring 

program completed on April 14. 1994. The piezometers were constructed by placing a 

S-ft length of slotted polyvinyl chloride (PVC) piping in the existing boring and 

backfilling with the formation material. Each new piezometer was surveyed to 

establish their respective elevations. After allowing the piezometers to reach static 

liquid levels. the liquid levels wer~ measured wi1h an electric tape (see Table 4-2). and 

a preliminary potentiometric map of the site was developed. 

3·3 
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3.4 MONITOR WElL INSTALIA.DON 

ESE installed foW' shallow monitor wells (MW-I through MW.4). and one deep 

monitor well (MW-ID) during the contamination assessment investigation at the 

Building 191 site. Monitor well locations are presented in Figure 3-2. Monitor well 

construction details are presented in Table 3·1. Monitor well boring and construction 

logs are presented in Appendix B. 

- . 

The shallow monitor wells, which extend to a depth of approximately 13 ft-bls, were 

located to delineate the lateral extent of dissolved petroleum constituents .in the 

surficial aquifer underlying the site. The deep monitor well (MW-ID) is located in the 

central portion of Contamination Area One (adjacent to the aboveground storage tank) 

and is nested with shallow monitor well MW-l. The deep mODi1or well. which is 

screened from 35 to 40 ft .. bls, was located to delineate the vertical extent of dissolved 

petroleum. constituents in the surficial aquifer underlying the site. 

Prior to initiation of the drilling program, the drill rig. hollow-stem augers. drill rod. 

wrenches, and other miscellaneous equipment used in the performance of drilling 

activities were decontaminated by pressure steam cleaning. Additionally, all well 

casing and screen materials used to construct the monitor weUs were .decontaminated 

by steam cleaning immediately prior to installation into 1he borehole. 

The shallow monitor wells were constructed of 4.inch diameter. Schedule 40 polyvinyl 

chloride (PVC) casing with threaded jomu and a lO-it section of O,OIO-inch slot size 

screen. The U)p of the screen was set above the water table to intercept phase

separated hydrocarbons on the water table. if present The annular space surrounding 

the screen was back .. filled with clean, 20/30 silica sand to a depth approximately 1.0 ft 

above the screened interval. A bentonite clay seal was then placed above the sand 

pac~ and the remaining annular space filled to the smace with a ponland cement 

grout. The deep monitor well (MW-ID) was consauctedin the same fashion as the 

shallow monitor wells. however, a 5-ft section of screen was used. 

3-4 
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TABLE 3-1. MONITOR WELL CONSTRUCTION DETAILS 

MW-I I OS/19194 U 4 SCH40 PVC 

MW·ID I 05120194 40 4 SCH40 PVC 

MW·2 05/19194 14 4 SCH40 PVC 

MW-3 05/19194 13 4 SCH 40 PVC 

MW-4 05/20/94 13 4 seH 40 PVC I 

Note: ID = Identification 

w FT = Feet 
I BLS = Below Land Surface 0'1 

IN = Inches 
PVC = Poly Vinyl Chloride 
Toe = Top of Casing 

Source: ESE, 1994. 
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The monitor wells were completed sub-grade with a concrete 2·ft by 2-ft anti

percolation pad, an 8-inch manhole casing and cover, and a locking. water-tight cap. 

A typical diagram of monitor wells installed during the site investigation is presented 

in Figure 3-3. 

The newly installed monitor wells were developed by purging with a centrifugal pump. 

Development was discontinued when fine sand and silt were no longer present in the -dis~arge water. Monitor well development records are presented in Appendix C. 

The elevation of the monitor wells and piezometer at the site were then surveyed by a 

state certified land surveyor to O.OI·ft accuracy. Additionally. the vertical and 

horizontal locations of the monitor wells and piezometers were tied into the established 

Mayport Naval Station base grid system. 

3.5 HYDROGEOLOGICAL QlARAgDlZATlON 

Following groundwater stabilization in the monitor wells, ESE conducted single well 

aquifer tests (slug tests) on three of the monitor wells to estimate the hydraulic 

conductivity of the surficial aquifer underlying the site. Slug tests were performed on 

shallow monitor wells MW-l and MW-2. and on deep monitor well MW-ID. 

Performance of the slug tests required instantaneously changing the water level in the 

well by introducing (slug-in) and subsequently removing (slug-out) a solid cylinder 

(the slug) to displace a volume of water. The rate at which the water level in the well 

recovered to the static level was recorded with the use of a pressure-sensitive trans

ducer and computerized data logger. The data logger was programmed to record the 

water level at specific time intervals (initially multiple readings per second) during the 

test 

Following the testS, the data were downloaded from the data logger to a micro

computer for analysis. The raw data were configwed into a specific fonnat. then 

loaded into a computer program which calculates the value of hydraulic conductivity. 
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~--NIIaT CEMENT GROUT 

~~-4" PVC CASING 

PVC weLJ. SCREEN_---tIi!! 
(0.010 SLDl) to' 

NOT TO SCALE 

FIgure 3-3 
MONITOR WELL DIAGRAM, UNCONFINED AQUIFER 

SOURCE! ESE. 
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Slug test data were analyzed according to the methods developed by Bouwer and Rico 

(1976). Bouwer has since re-evaluated the slug test analysis (Bouwer, 1989) and 

determined that the slug-in portion of the test is invalid if the equilibrium water 'level 

is within the screened interval. The shallow monitor wells installed at the site were 

designed so the equilibrium water level would be within the screened interval, 

therefore, only the slug-out portion of the data was analyzed. 

-
The software program allows the user to select a best fit straight line through the 

plotted data indicative of an idealized aquifer response using the Theis (1935) 

equation. From this comparison and a series of calculaaiODS, a value for the hydraulic 

conductivity of the aquifer in the vicinity of the well was determined. Semi-log plots 

of data and the results of the analysis are p~ovided in Appendix E. Slug test analyses 

results are described in SeenoD 4.0. 

Hydraulic conductivity and hydraulic gradient data were used in conjunction with 

aquifer lithology characteristics and porosity to estimate groundwater flow velocity in 

the surficial aquifer underlyinJ the site. 

3.6 GROUNDWATER QUALITY SAMPLING AND ANALYSIS 

Following sufficient time for the newly installed monitor weI1s to equilibrate after 

completion of well devolopment, fluid levels were measured in each of the monitor 

wells. 

All sampling equipment was decontaminated prior to introduction iato monitor wells. 

and sampling procedures were performeci in accordance with the FDEr approved ESB 

Comprehensive QA Plan. During sample collection, duplicate samples. equipment 

blank samples. and trip blank samples (for VOCs only) were collected and analyzed in 

accordance with the ESE Comprehensive QA Plan. 

Groundwater samples were collected from the monitor wells to define water quality in 

the vicinity of ·Contamination Area One" (adjacent to the aboveground storage tank) 

3·9 
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and to define the upgradient and downgradient water quality in the surficial aquifer. 

Contamination Area Two was not accessible to a drilling rig as it is located within a 

narrow corridor between two sections of Building 191. A complete set of water level 

measurements were collected on May 26, 1994, prior to sampling the wells. 

Precedins sample collection. 3 to S well volumes were purged from the well casing. 

Prior to in1roducing any equipment into tho wells, all purging and sampling equipment .. 
waS decontaminated using a Liquinox and tap water wash. followed by a tap water 

rinse. deionized (01) water rinse, and a final isopropanol rinse. The sampling equip. 

ment was allowed to air dJy prior to usage. LaboratoJ)'.c:leaned and sealed Totlone 

bailers were used to sample the monitor wells. Individual Tef1on~ bailers were 

dedicated to each well during the sampling effort. 

During the purging of each monitor well. in-situ water quality parameten of evacuated . 

groundwater were monitored and recorded on the sample log sheets. Groundwater 

samples were collected following stabilization of temperature. pH. and conductivity. 

and after a minimum of three well volumes had been evacuated. Groundwater samples 

were placed in laboratory-prepared sample containers. lbe sample containers were 

labeled for identification. preselVed when required, and placed into a QOOler and 

chilled to approximately 4° Celsius (OC). At the completioD of aroUDdwater sample 

collection, the sample coolers were shipped to a FDBP state certified laboratory for 

analysis. Chain-of.c:ustody documentation accompanied aroUDdwater samples from the 

point of collection to the analytical laboratory. Groundwater sampling logs are pre

sented in Appendix F. 

Groundwater and QA samples collected from the Building 191 site were analyzed for 

the Kerosene Analytical Group as defined in Chapter 17-770.600(8)(b) PAC (Table 

3-2). Detailed analytical data for groundwater analyses are presented in Appendix G. 

The chemical analysis results for the groundwater and QA samples are described in 

Section 4.0. 

3.10 
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-
l,2-Dichloroetb8JIe 

Benzeae 
Toluene 

Total Xylenes 
Ethylbenz.eae 

l,2-DibrolDoethaae (EDB) 
Methyl Tert-Butyl Ether (MTBE) . 

Total Volatile OrgaDie Aromaties (VOA) 
Volatile Ol'luic RalocarboDl 

Polynuclear Aromatic Hydrocarbolll (PAIl) 
Total Recoverable Petroleum BydrocarboDI (TRPB) 

Lead 
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4.0 INVESTIGATIVE RESULTS 

4.1 WElL INVENTORY 

Permitted well records on file with SJRWMD and Naval Station Mayport indicate 

there are four water supply wells within a one-half mile radius of tho Building 191 

site. A map showing the well locations is illustrated in Figure 4-1. Table 4-1 presents 

the details of these wells including owners, usage. map identification as illustrated in .. 
Figure 4.1, casing depth, and completion depth. 

4.2 SITE HYDROGEOLOGY 

Shallow soils underlying the site consist predominantly of tine-grained sand and silty 

fine-grained sand, extending from the ground surface to a depth of approximately 20 

ft-bls. Thin lenses of shell fragments were encountered in MW-ID from 

approximately 20 ft-bls to 40 ft-bIs (the total depth of the soil boring). Groundwater 

was encountered at approximateJy 6 ft-bls. Figure 4-2 illusttates the west to east 

trending geologic: conditions underlying tho site. The upper comming clay unit of the 

Hawthom Formation is reportedly present at a depth of approximately 70 ft-bsl. 

extending to a depth of approximately 400 ft-bls in the vicinity of the site (Spechter, 

RM,1994). 

4.2.1 . WATER LEVEL MEASUREMENTS 

Prior to installation of the monitor wells. water levels in the three piezometers were 

measured to define the horizontal hydraulic: gradient in the surficial aquifer. 

Potentiometric maps illustrating the water-table configuration on April IS. 1994 and 

May 19, 1994 are presented in Figure 4 .. 3 and 4-4, respectively. Prior to sampling 

the monitor wells. ESE collected a full round of water level measurements in the 

piezometers and monitor wells to further define the horizontal hydraulic gradient in the 

surficial aquifer. Water level measurements and groundwater elevations are provided 

in Table 4-2. A potentiometric map illustrating the water-table configuration on 

May 26. 1994 (following installation of the monitor wells) is presented in Figure 4-5. 
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EZ/Z"d 

Wei. No. 

1 

2 

3 

4 

TABLE 7 

POTABLE WATER WELL SURVEY 

BUILDlNG UiOl. CLASSIFIED INCINERATOR 
MAYPORT NAVAL STAn ON 

MA YPOR.T, FLORIDA 

u.ege ToClil Depth C"iIII Depth NotM 
"MU If ••• , 

Potable 1001 4315 Cqmpleted 10/08/61 

Potabl. 1000 435 Completed 04/03158 

Potable 1000 433 Completed 07/20nS 

Po,.ble SOO "I Completed OS/29nl 

- 24· 
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TABLB 4-1. INVENTOR.Y OF WATER. SUPPLY WELLS wrrHIN 0.5 Mll.ES OF THE 
BUILDING 191 SIT! 

NAVAL 
STATION POTABLE 1 435 1001 

MAYPORT 

NAVAL 
STATION POTABLE 2 435 1000 

MAYPORT 

NAVAL 
STATION POTABLB 3 433 1000 

MAYPOR.T 

NAVAL 
STATION UUUOATION 4 419 500 

MAYPOJlT 

Souce: NIVII SrldGIl Maypon, 1994: pe1'IOllll oommWlioatioll willl Cllel)'l Mitchel 
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TABLE 4-2. MONITOR. WELLIPIEZOMETER AND GROUNDWATER. BLEVATIONS AT THE BUILDING 191 SITE 

P£I I 11.52 7.62 ).98 7.74 3.78 1.18 1.74 

PL-2 11.77 7H1 4.01 7.89 3.88 1.96 3.81 

PL-l n.11 9.19 3.91 9.34 3.71 9.38 3.73 

UW-I 9.63 NI NI NI NI 5.B4 1." 

MW-l 10.91 NI NI NI NI 1.2S 1M 
J 
L. 

MW-J B.1O "I NI NI HI 5.12 1.58 .. 
LI 
LI 
f) MW-4 8.10 NI NI NI Nt 4.84 1.96 
f) 
r .... c • r "-I 
J 

MW-ID 9.S7 NI NI NI Nt 5.92 I 1.65 

J r Nole: All clnalioa eta .. rcpaned in fed relative to Maypod Navel Station Bc.acb MInk. , 
f) 
J 

Piezoau=leI' ellMdiona _ode stick....., heiabL 
~ 

C 
J 

NI - Welt WId aot }'CI inI1ellecl OIl the &bte Ibe water 1cve11D1181111U'0111811b1 were taken. 
oJ a ... teet 
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The hydrogeologic conditions exhibited in the upper surficial aquifer were similar 

during the three water level survey events, with groundwater flow toward the 

southwest (to~d an existing pond). 

4.2.2 HYDRAULIC GRADIENT 

The hydraulic sradient for the site was derived from water level measurements col

lected durinS the May 26, 1994 1W'Ve')" event lbe average hydraulic sradient durinS .. 
May 1994 wu approximately 1.1 )C 1003 feet per foot (ftlft). The direction of 

groundwater flow in the site vicinity is southwest. 

4.2.3 HYDRAULIC CONDucnvl1Y 

Single well aquifer tests (slug tests) were conducted OD two shallow surficial monitor 

well. (MW.1 and MW-2) and the one deep surficial monitor well (MW-ID) at the 

Buildins 191 site. Hydraulic conductivity values were calculated for the slug-out 

portion of the tests on each well using the methods described by Bouwer and Rice 

(1976). as previously described in Section 3.2. nese values are shown in Table 4-3 

and were used to obtain an average hydraulic conductivity value of 6.10 x 1003 feet per 

minute (ftlada) for the shallow surficial aquifer. The deep surficial hydraulic 

conductivity value. 81 estimated tram MW-ID, wu 1.28 x 10·' ftlmiD .. A value of 10 

ft for the aquifer tbicknel8 was used to obtain III aquifer transmissivity value ot 614 

square teet per day (frIday) for the shallow surficial aquiter and 129 tr/day tor the 

deep surficial aquifer. 

4.2.4 GROUNDWATER FLOW CALCULA noN 

The average linear flow velocity of shallow groundwater underlying the site wu 

calculated using the average hydraulic gradient of 1.1 " 10" frlft and the average 

hydraulic condUctivity value of 6.10 x 10" ftlmiIl. An estimated porosity of 

30 percent wu usumed for the water-table aquifer underlying the site. based on the 
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TABLE 4-3. AQUIFER CHARACTERISTICS 

WBLL HYDRAULIC P(clffi' 
NUMBBR CONDUCTIVITY (ftlinift) 

MW·1D 

MW·l 

MW·2 

Average 
(MW-l and MW-2) 

• Assumes III aquifer thickness or 70 ft. 

Source: ESB. 1994. 

1.28 x 10·] 0 ,'\ 1 

. ,8.34 )C 10" ~09 

3.8S )C 1003 '1-.(lQ 

6.10 )C 10-! 

rJ ::.;.., 
\\ V! \ 
~; \.! ,. 

r -~ . 
I,,; ... --

4·10 

I.\ ,~ 

.\ 
t·\ 

(. (--j . 
\ \ .' 

\.-"'" 

TRANSMISSM'lY· 

\ \ , .... '-.1\ 
f" \~Y , 
\ '~" '. 
\I 

(ft2/day) 

129 

840 

388 

614 

". .' ~ 
- ., I 



presence of silt in the predominantly sand aquifer. The horizontal sroundwater flow 

velocity wu calculated using the folio wins formula: 

v-XxI/n 

where: v = horizontal groundwater flow velocity J 

K • horizontal hydraulic conductivity • .. 
I = hydraulic gradient. and 

n = estimated porosity. 

Using the site average hydraulic conductivity, hydraulic gradient value, and an 

usumed effective porosity of 30 percent, the horizontal groundwater flow velocity of 

the upper water-table aquifer wu calculated to be aD averase ot 2.2 )( 10·' ftlmin or -

12 feet per year (ftIyr) across the site. 

4.3 SOIL BORING RESuLTS 

Soil samples collected durins the soil borins prosram were screened for total volatile 

organics with 111 FIC. The samples were iaiually screened usins the no without a 

filter and the value recorded. An activated carbon filter wu then attached to the FID 

and a second reldins was obtained. The activated carbon removes methane from the 

soil headspace. eliminating false hits. 

Heaclspace analysis of soil collected durin! the soil borins prosram indicated 

excessive .oil contamination in only one boring, SB-'. located within Contamination 

Are. Two (see PilUle 3-1). When the IUlpected contaminant is from the Kerosene 

GroUP. IXC8l1lOiI contamination is defined II those soils yielding a value of over 50 

parts per million (ppm) on an OVA when usinS aD lID in accordance with the method 

prescribed in Chapter 17·770, PAC. The 2-4 ft interval and the 4-6 It intervals in SB

, had lliptly elevated PID h.adspace values of 14 ad 8 ppm. respectively. The 6-8 

ft interval had an elevated Pm value of 92 ppm. The water table wu encountered at 
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approximately 7 fe·bls in S8·S. Results of the headspace analysis of soil collected 

during the site investigation are presented in Table 4·4. 

In usina the hand auger during the soil borina phase of the investigation, a depth of 

greater than 3 ft-bls was not obtainable in soil boring SB.l. located in the central 

portiOD ot Contamination Area One, due to an obstruction (ie. buried asphalt or 

concrete). After several attempts to advance the hand auger below 3 fit. the boring was 
• 

terminated. During the monitor well installation program, MW·l was constructed in 

the vicinity of SB-I, Illowina for the collection of headspace samples to the water 

table (approximately 6 it.bIB). Data for soil sample headspace analysis collected from 

SB-l had FlD readinll of 34 ppm in the 0-% ft interval and 24 ppm in the 2-4 ft 

interval. However, the 4·6 ft interval or MW-l WIll only 18 ppm, all ot which were 

below the 50 ppm Pm value which defines excess soil contamination. An attempt 

wu made to advance SB-14, located approximately,S ft southwest of SB-1, to the 

water table. However, u in SB-I, an obstruction was again encountered at 

approximately 3.5 ft-bls. and after several attempts, the boring was'termiDated. 

Soil borinS SB-8, locatecI approximately 30 It southwest of Contamination Area One, 

exhibited a slightly elevated FID reading of 21 ppm in the 4-6 ft interval and 22 ppm 

in the 6·8 ft interval. Soil borins SB-13, located approximately 5 It southeut of SB-I, 

had a lliptly elevated FID reading of 20 ppm in the 4-6 ft interval of the borins. 

Bued on the soil boring program, ESE feels the extent of "excessive soil 

contamination" at the Building 191 site hu been defined. 

~A GROUNDWATER ANALYTICAL BpULIS 

The water quality data tor the Building 191 site are presellted in Table 4-5. The 

FDEP target level criteria for site remediation under Chapter 17.770 F.A.C are 

illcluded in the table tor comparison. Complete analytical results are provided in 

Appendix G. 
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TABLE 4.4. SOn. HBADSPACB RESULTS 

SB-l 0.S-2 34 0 34 

SB-l 2·3 24 0 24 .. 
SB·2 0-2 0 0 0 

SB·2 2-4 0 0 0 

SB-2 4·6 4 0 4 

SB-3 0·2 0 0 0 

, SB·3 2-4 0 0 0 

SB-3 4-6 0 0 0 

'-" 
SB.3 6-8 22 0 22 

8B·4 0-2 0 0 0 

SB·4 2-4 0 0 0 

SB-4 4-6 0 0 0 

SB .. S 0-2 0 0 0 

SB-S 2-4 14 0 14 

8B·S 4·6 8 0 8 

SB·' 6·8 92 0 92 

8B·6 0·2 0 0 0 

SB·6 2·4 0 0 0 

',-, 
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TABLE 4-4. SOIL HBADSPACE RESULTS (page 2 of 4) 

SB·6 4·6 0 0 0 

SB .. 6 • 
6 .. 8 0 0 0 

SB .. ' 0·2 0 0 0 

SB·' 2·4 0 0 0 

SB·' 4-6 0 0 0 

SB·' 6·8 0 0 0 

SB.8 0-2 0 0 0 

SB·8 2·4 0 0 0 
",' 

SB·8 4·6 28 0 28 

SB·8 6·8 22 0 22 

SB·9 0·2 0 0 0 

SB·9 2-4 0 0 0 

SB·9 4·6 0 0 0 

SB.9 6·8 0 0 0 

SB·IO 0-2 0 0 0 

SB.IO 2-4 0 0 0 

SB.IO 4·6 160 160 0 

SB-IO 6-8 480 480 0 

~, 
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TABLE 4·4. SOIL HEADSPACE RESULTS (page 3 of 4) 

SB .. ll 0·2 0 0 .0 

SB .. l1 2-4 0 0 0 .. 
SB.11 4-6 0 -0 0 

SB·ll 6.8 0 0 0 

SB-12 0-2 0 0 0 

8B·12 2-4 0 0 0 

SB .. 12 4-6 0 0 0 

SB-12 6·8 0 0 0 
~. 

SB-ll 0-2 0 0 0 

SB.13 2-4 0 0 0 

8B·13 4·6 22 2 20 

S8·13 6·8 26 0 26 

SB·14 0-2 0 0 0 

SB·14 2·3.5 0 0 0 

SB·15 0-2 0 0 0 

SB·15 2·4 0 0 0 

SB·IS 4·6 0 0 0 

SB-15 6-8 0 0 0 

.~. 
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TABLE 4·4. SOn. HBADSPACE RESULTS (page 4 of 4) 

S8·16 0.2 0 0 0 

SB-16 2-4 0 0 0 .. 
SB·16 4-6 0 0 0 

SB-16 6-8 0 0 0 

MW·l 0-2 26 0 26 

MW.l 2-4 28 0 28 

MW ... 1 4-6 18 0 18 

\.-' 
Note: FIJ) = Flam. Ionizatioll Detector 

, PPM = Par1I Per Million 

SOW": ESE. 1994. 
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TAf .. -4-S. SUMMARY'Of GROUNDWATER ANALYI1CAL RESULTS ( , ( 

-~ ~_.T..j»-.;_'''iiiI\RUr&_ta_~a. __ ~'''.'_~~~!<~~;;;';;>'1,;,r&''''E'II'n<:'''''''''.,,';,:,.". • 

~ 
-i 

1. II Benzeae I ueIL • I <1 I <I <I <I <1 

1,,2-DilJlomoetbanc (lIDB) 0,02.· <0..02 <0.01 <0.01 • <G.0l <0.02 

To .. t Volalile OrpDic Aromatics 50 uaIL • I <6 <6 <6 I <6 
(BTEX) 

PAIls (acladina Napbtbalaaea) 10 uaIL • <10 <10 <10 <10 <10 

Totel Napbtlaa1eaee 100 usIL • <10 <10 <10 <10 <to 

Lead 1 S ua.JL • I <s <s I <s <.S <S 

-I 
.L. Methyl Tert-ButJI Ether (MTBE) 50 usIL • <2 <.Z <l I <1 <l 
~ 

w w 
1B I Total Recovcrable Petroleum I S mgIL • <1 <1 I <I <I <1 
~ t" Hyclroclrbcma 
a: --I .... 

~ I T~"""""""" I 3" If"" <I I <I <I 12 <I 

z: Tnchlcnoathene ~\C.L 1" <1 <I <I I S <1 
I u 
~ I TOIaI Xyleael (Primary DrinkiDa 10.000 asIL •• 1 <I <I <I <I 
~ WaIeI'StaacIanI) 
Iw 
I- I Total TribaJ.am.edlaaes t 100 •• <I 4 1 <1 11 
E 

~ 
..-I 

~ • FDEP 11-770 FAC Tarpi CI.aaup Lcm 
..-I •• Florida Gtouadwater Ooidace Coacealnrtionl (ClIIRDt •• of JUlIe 1994). 
~ t Total TriIaalo.m.etluulea (BromofOllll. Dihromochloromedllllu:. Cblcnoform and Bromodicldoromelhanc). No Florida Groundwater Guid.a~ 
~ CoDccabation IiVeilablc • 
..-I 
..-I 

I- NA ... Not Avai1abJc 
u o 



None of th" FDEP target levels for the Kerosene Analytical Group were exceeded at 

the Building 191 site. Xylene, detected in MW·l at a concentration of 1.0 ugIL, was 

the only analyte detected of those listed for the FDEP target levels (hence, a total 

volatile orsanic aromatics value ot 1.0 ug/L). The Florida Groundwater Guidance 

Concentration (prim8IY Drinking Water Standard) for total xylenes is 10,000 uBIL. 

Tetrachloroethene. which hu a Plorida Groundwater Guidance Concentration (primary .. 
Drinking Water Standard) of 3 ugIL, was detected at a concentration of 22 ugIL in 

MW-4 (background well). The remaining wells were below the detection limit (BDL) 

for tetrachloroethene. Trichloroethene. with a Plorida Groundwater Guidance 

Concentration (primary Drinking Water Standard) of 3 ugIL. was detected at a 

concentration of 5 ug/L in the background well. MW-4. 

Total trihalomethanes were detected in MW -2, MW-3. and MW -ID at concentrations 

of 4 ug/L, 2 ug/L. and 12 uJIL. respectively. FDBP 17·770 PAC tarlet cleanup levels 

anellor Florida Groundwater GuidanCle Concentrations are not available for total 

tribalometbanes. However. the Pederal Groundwater Guidance Concentrations 

(primary Drinkina Water Standard) for tou! trihalomethanes is 100 ugIL. The total 

trihalomethan. concentrations detected in MW -2, MW·3 and MW ·ID are well below 

the Federal Guidance Concentrations. 
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

5.1 CONCLUSIONS 

Shallow soils underlying the site consist predominantly of fine-srained sand and silty 

fine-grained sand, extending from the ground surface to a depth of approximately 20 

ft.bls. Thin lenses of shell fragments were encountered in MW·ID trom 

approximately 20 ft-bls to 40 ft-bls (the total depth of the soil borins). Groundwater 
• 

was encountered at approximately 6 ft·bIs. The upper confining clay unit of the 

Hawthorn Pormation is reportedly present at a depth of approximately 70 ft-bsl, 

extendins to a depth of approximately 400 ft-bis in the vicinity of the site (Spechler, 

llM,1994). 

~-1 
Permitted well records supplied by Naval StatiOD Mayport indicate ther.~' " 

potable wells and one irrigation well within a one-half mile radius of the Building 191 

,ite, all of which are located within the boundaries of the Naval Station. The potable 

wells are all cued into the underlying Hawthorn confining unit at depths ranging from 

433 ft-bls to 435 ft·bls. The completion depths of !heae wells are approximately 1,000 

ft-bls. The irrigation well. which supplies irrigation water for the base's golf course, is 

cased to 419 ft .. bls with a completioD depth of SOO ft·bls. 

The hydraulic gradient at the Building 191 lite was calculated to be 1.1 lit 10·' ftlft 

during May 1994. The direction of groundwater flow has consistently been to the 

southwest, toward a pond located approximately 300 ft downgradient of source areas. 

The average hydraulic conductivity value for the upper surftcial aquiter was estimated 

to be apprvximately 6.10 )C IO..J ftlmin. The averase hydraulic conductivity value for 

the lower surficial aquifer (3,-to-40 ft.bls) was estimated to be approximately 1.28 )C 

10·' ftlmin. 

The avera .. linear flow velocity of the shallow groundwater underlying the site wu 

calculated to be approximately 12 feet per year (ft/yr). 
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Based on beadspac:e analysis of soil samples collected during the soil boring program, 

SB-S (central portion of Contamination Area Two) was the only boring with a soil 

headspace concentration which exceeded FDEP criteria to be classified as 

contaminated or excessively contaminated soil (greater than SO ppm on an PID). Soil 

remediation in the vicinities of Contamination Area One and Contamination Area Two 

was completed by ERI on Ausust 13, 1993 during which time ten and one·half SS

gallon drums of contaminated soil were removed. A building footer precluded further .. 
soil removal to dle groundwater in the vicinity. of Contamination Area Two because of 

possible structural damage which might be caused. 

The sroundwater analytical data for the Building 191 site indicates that there is no 

groundwater contamination exceeding Groundwater Guidance' Concentrations 

associated with Contamination Area One and Contamination Area Two. Xylene. 

detected in MW-l at a concentration of 1.0 ugIL. wu the only analyte detected of 

those listed in the FDEP target levels, resulting in a total volatile organic aromatics 

value of 1.0 usIL. 'lbe Florida Groundwater Guidance Concentration (Primary 

Drinkins Water Standard) for total xylenes is 10,000 usIL. 

Tetrachloroethane, which hu a Florida Groundwater Guidmce Concentration (Primary 

Drinkins Water Standard) of 3 ug/L, was detected at a concentration of 22 ugIL in 

MW-4 (backsround well). The remaining wells were below the detection limit (BDL) 

tor tetrachloroethene. Trichloroethene, which hu a Florida Groundwater Guidance 

Concentration (Primary DriDkinS Water Standard) of 3 ug/L, was detected at a 

concentration or S ugIL in MW-4. 

Total uihalomethanes (bromoform, dibromochloromethane. chloroform. and 

bromodichloromethane) were detected in MW-2. MW .. 3. and MW .. ID at concentrations 

of 4 uglLt 2 us/Lt and 12 ug/L. respectively. The Florida Groundwater Guidance 

Concenttation (primary Drinking Water Standard) for total trihalomethanes is 100 

ugIL. The total trihalomethane concentrations detected in MW.2, MW·3 and MW·ID 

are well below the Florida Groundwater Guidance Concentration. 

'·2 
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S.2 RECOMMENDATIONS 

Based on soil and groundwater quality data obtained during the site investigation, the 

Building 191 site qualifies for "No Further Action" as outlined in Chapter 17-770 

FAC. This conclusion is based on the following results: 

• • Quality Assurance Project Plan has been approved pw-suant to Rule 

17.770.400 FAC; 

• free-product is not present at the site; 

• the petroleum. contamination site is located i1\ an area of G-D groundwater, the 

total volatile organic aromatics concentration in the groundwater is less than 

SO usIL. and potable weUs are located within one-quarter mile radius of the 

site; 

• With the exception of one soil boring (SB-5) located within Contamination 

Area Two, the soil boring program conduCted during the site investigation 

determined that soil headspace VOC concentrations at the site are below the 

Chapter 17·770 PAC criteria Soil remediation in the vicinity of 

Contamination Area Two was conducted on August 13, 1993. However, a 

building footer precluded soil removal to the groundwater. encountered at 

approximately 7 ft-bls. Based on the FID headspaee value d~tennined for the 

6·10·8 ft interval of SB·5 (92 ppm), and because no sroundwater contamination 

wu detected in monitor wells MW -2 and :MW-3. BSB does not feel that 

further soil remediation is warranted. FA"" eXC:··l:"!:·, 

• NODe of the FDEP target levels for the Kerosene Analytical Group IS 

identified in Chapter 17-770.730(5)(.)(2) were exceeded; and 

• The vertical extent of dissolved hydrocarbon constituents has been determined 

to be below the detection limit. 

""j\"" \ 
• 
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